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DETAILED ACTION 
Summary 

1. This is the first Office Action regarding application number 10/574,844 entitled 
Conductive Paste For Connecting Thermoelectric Conversion Material, filed April 6, 
2006. This is the national stage apphcation of PCT/JP04/14680 filed September 29, 
2004, which claims priority from JP 2003-348913. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. ii9(a)-(d), which 
papers have been placed of record in the file. 

Claim RejectioTis - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained thougli tlie invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-7 rejected under 35 U.S.C. 103(a) as being unpatentable over 
ALEXANDER (US 5,422,190), in view of FUNAHASHI et al (US 6,376,763). 

Regarding claims 1 and 4, ALEXANDER teaches a via fill paste for use in 
electronics. The via fill paste is stated, in column 1, lines 27-30, "to provide an 
electrical bridge or connection between the conductive layers". In the instant 
application, the conductive layers are the n-type and p-type semiconductors to be 
connected via the conductive paste, or in ALEXANDER the fill paste. The fill 
paste is said to be made of "gold, silver and palladium and a refractory oxide", 
where the oxide simply comprises one or more of a list of metals including the 
lanthanides. Column 3, lines 25-42, repeatedly prescribe the use of metal 
powders in the paste. 

While ALEXANDER teaches the combination of powdered metal and oxide to 
form a conductive paste, more specific lanthanide oxides were not described. 

FUNAHASHI et al teaches the composition of a complex oxide as disclosed in the 
instant application. The complex oxide is shown in the abstract to have the 
formula Ca3-xRExCo40y, where the ranges of the variables are o<x <.5 and 
8.5<y<io. Using these ranges, the subscript of the calcium molecule can occupy 
the range 2.5 - 3. RE represents the use of a rare earth molecule stated to be any 
of elements, "Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and 
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Lu", listed in column 2, lines 53-55, which includes the lanthanide series, as is 
necessary for comply with the oxide requirements of ALEXANDER. The rare 
earth subscript can range from 0-.5. The oxygen molecule has the subscript 
ascribed by the y variable. All the subscript ranges and possible element 
selections listed are contained within the limitations of claim 1, formula (a). The 
A2 element is not required to be present in formula 1 because subscript zero falls 
within the range designated for variable d of the instant application. 

At the time of invention, it would be obvious to use the complex oxide material of 
FUNAHASHI et al to construct the conductive paste described in ALEXANDER 
because this composition allows for optimized features of the thermoelectric 
device. FUNAHASHI et al states in the abstract that the use of this oxide which is 
composed of "low-toxicity elements, excellent in heat resistance and chemical 
durability and high in thermoelectric conversion efficiency." These are all highly 
desirable traits in a thermoelectric device. Therefore, the use of the material 
described in FUNAHASHI et al as the oxide in the conductive paste of 
ALEXANDER is obvious because it improves the functional properties of the 
thermoelectric device, an obvious goal of the thermoelectric industry. 
ALEXANDER also clearly suggests the use of specific Lanthanide elements to be 
present in the oxide and the oxide materials provided in FUNAHASHI et al 
provides Lanthanide-oxides. 
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Regarding claim i, in conjunction with the rejection of claim i shown above, the 
amount of refractory oxide present relative to the amount of metallic powder is 
best shown in the example contained in TABLE i of ALEXANDER. If the ratio of 
parts of oxide per loo parts of metallic particles is calculated, this example shows 
approximately 6.57 parts of the refractory oxide is present per 100 parts of 
metallic oxide. This value is included in the range of the instant application. In 
the alternative, the amount of metal added to the conductive paste effects the 
conductivity through electrical components or between the semiconductors. 
When more metallic material is used in the paste, the easier it becomes for the 
paste to conduct the electricity through the thermoelectric device. The 
optimization of the amounts of oxide relative to the amount of metallic material 
would be determinable through routine experimentation. 

Regarding claim 3, in conjunction with the rejection of claim 1 shown above, both 
a vehicle, or resin of the instant application, and glass binder are used to create a 
silver paste, as detailed in table II, for example, in column 5, of ALEXANDER. A 
vehicle is said to be used to produce the paste and is "typically a resin dissolved in 
a solvent" (column 3, lines 61-63). 

Regarding claim 5, the paste composition corresponds exactly to that specified in 
the rejection of claim 1, explained through ALEXANDER. The powdery oxide 
described in the instant application also corresponds to the oxide described in 
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FUNAHASHI et al, as discussed above. The oxide of FUNAHASHI corresponds 
to the first formula disclosed in claim 5. 



Regarding claim 6, in conjunction with the rejection of claim 4 shown above, the 
amount of refractory oxide present relative to the amount of metallic powder is 
best shown in the example contained in TABLE 1 of ALEXANDER. If the ratio of 
parts of oxide per 100 parts of metallic particles is calculated, this example shows 
approximately 6.57 parts of the refractory oxide is present per 100 parts of 
metallic oxide. This value is included in the range of the instant application. In 
the alternative, the amount of metal added to the conductive paste effects the 
conductivity through electrical components or between the semiconductors. 
When more metallic material is used in the paste, the easier it becomes for the 
paste to conduct the electricity through the thermoelectric device. The 
optimization of the amounts of oxide relative to the amount of metallic material 
would be determinable through routine experimentation. 



Regarding claim 7, in conjunction with the rejection of claim 4 shown above, both 
a vehicle, or resin of the instant application, and glass binder are used to create a 
silver paste, as detailed in table II, for example, in column 5. A vehicle is said to 
be used to produce the paste and is "typically a resin dissolved in a solvent" 
(column 3, lines 61-63). 



Application/Control Number: 10/574,844 Page 7 

Art Unit: 4128 

6. Claims 8-ii are rejected under 35 U.S.C. 103(a) as being unpatentable over 
ALEXANDER (US 5,422,190), in view of YOSHIMOTO et al (US 5,352,299). 

Regarding claims 8 and 9, ALEXANDER teaches a via fill paste for use in 
electronics. The via fill paste is stated, in column 1, lines 27-30, "to provide an 
electrical bridge or connection between the conductive layers". In the instant 
application, the conductive layers are the n-type and p-type semiconductors to be 
connected via the conductive paste, or in ALEXANDER the fill paste. The fill 
paste is said to be made of "gold, silver and palladium and a refractory oxide", 
where the oxide simply comprises one or more of a hst of metals including the 
lanthanides. Column 3, hues 25-42, repeatedly prescribe the use of metal 
powders in the paste. 

While ALEXANDER teaches the combination of powdered metal and oxide to 
form a conductive paste, more specific lanthanide oxides were not described. 

YOSHIMOTO et al teaches a semiconductor material as in the instant 
application, here described as an n-type semiconductor. The complex oxide is 
shown in the abstract to have the formula (Lni-xAx)2M04, and is further discussed 
in great detail in column 2, hues 5-26. The subscripts of each reference variable x 
which is stated to be in the range of o.oi<x<.05. The Ln stated to be a rare earth 
element, which in column 2, lines 15-18, is to be one of the group of "yttrium (Y), 
lanthanum (La), dysprosium (Dy), ytterbium (Yb), and samarium (Sm)". The 
rare earth element can then as a subscript, per YOSHIMOTO et al, be present in 
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the compound between .95-.99. The formula element A is stated to be an alkaline 
earth metal, which in column 2, hues 19-21, is to be one of the group of "calcium 
(Ca), strontium (Sr) and barium (Ba)" and can be present in quantities ranging 
from subscripts .01 - .05. The formula element M is stated to be a transition 
metal element, which in column 2, hnes 22-26, is to be one of the group of 
"copper (Cu), titanium (Ti), iron (Fe), nickel (Ni), zinc (Zn), cobalt (Co), and 
manganese (Mn)". Here the choice of nickel as the transitional metal creates a 
compound which corresponds directly to that described as the second oxide of 
claim 8 and the second oxide described in claim 9. All the subscript ranges and 
possible element selections listed are contained within the limitations of claims 8 
and 9. The R4 element is not required to be present in formula of claim 9 because 
subscript zero falls within the range designated for variable v of the instant 
application. 

At the time of invention, it would be obvious to one of ordinary skill in the art to 
use the composition of the oxide material disclosed in YOSHIMOTO et al as the 
oxide required in the conductive paste of ALEXANDER because the composition 
of YOSHIMOTO et al allows for optimized features of the thermoelectric device. 
In column 2, hnes 40-54 of YOSHIMOTO et al, numerous benefits are outlined 
for low temperature operation, while the advantages of production at a low cost 
and easy controllability appeal to the entire thermoelectric industry. Therefore, it 
would be obvious to one of ordinary skill in the art to create the conductive paste 
disclosed in ALEXANDER and use the oxide disclosed in YOSHIMOTO et al as 
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the oxide element because the material provides for low cost, highly controlled 
operation. 

Regarding claim lo, in conjunction with the rejection of claim 8 shown above, the 
amount of refractory oxide present relative to the amount of metallic powder is 
best shown in the example contained in TABLE i of ALEXANDER. If the ratio of 
parts of oxide per loo parts of metallic particles is calculated, this example shows 
approximately 6.57 parts of the refractory oxide is present per 100 parts of 
metallic oxide. This value is included in the range of the instant application. In 
the alternative, the amount of metal added to the conductive paste effects the 
conductivity through electrical components or between the semiconductors. 
When more metallic material is used in the paste, the easier it becomes for the 
paste to conduct the electricity through the thermoelectric device. The 
optimization of the amounts of oxide relative to the amount of metallic material 
would be determinable through routine experimentation. 



Regarding claim 11, in conjunction with the rejection of claim 8 shown above, 
both a vehicle, or resin of the instant application, and glass binder are used to 
create a silver paste, as detailed in table II, for example, in column 5. A vehicle is 
said to be used to produce the paste and is "typically a resin dissolved in a 
solvent" (column 3, lines 61-63). 
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7. Claims 12 -14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
FUNAHASHI et al (US 6,376,763), in view of YOSHIMOTO et al (US 5,352,299) and 
ALEXANDER (US 5,422,190). 

FUNAHASHI et al teaches the composition of a complex oxide as disclosed in the 
instant application. FUNAHASHI et al states in column 2, lines 57-60, that the 
oxide disclosed can also be used to prepare a "p-type thermoelectric material" as 
in the first limitation of claim 12, where this oxide is said to be used as a p-type 
thermoelectric material. The complex oxide is shown in the abstract to have the 
formula Ca3-xRExCo40y, where the ranges of the variables are o<x <.5 and 
8.5<y<io. Using these ranges, the subscript of the calcium molecule can occupy 
the range 2.5 - 3. RE represents the use of a rare earth molecule stated to be any 
of elements, "Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and 
Lu", listed in column 2, lines 53-55, which includes the lanthanide series, as is 
necessary for comply with the oxide requirements of ALEXANDER. The rare 
earth subscript can range from 0-.5. The oxygen molecule has the subscript 
ascribed by the y variable. All the subscript ranges and possible element 
selections listed are contained within the limitations of claim 1, formula (a). The 
A2 element is not required to be present in formula 1 of claim 12 because 
subscript zero falls within the range designated for variable d of the instant 
application. 

FUNAHASHI fails to teach an n-type thermoelectric material and the use of the 
oxide described above as part of a conductive paste. 
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YOSHIMOTO et al teaches a semiconductor material as in the instant 
apphcation, here described as an n-type semiconductor in column 2, lines 48-52. 
The complex oxide is shown in the abstract to have the formula (Lni-xAx)2M04, 
and is further discussed in great detail in column 2, lines 5-26. The subscripts of 
each reference variable x which is stated to be in the range of o.oi<x<.05. The Ln 
stated to be a rare earth element, which in column 2, hues 15-18, is to be one of 
the group of "5ttrium (Y), lanthanum (La), dysprosium (Dy), 5^erbium (Yb), and 
samarium (Sm)". The rare earth element can then as a subscript, per 
YOSHIMOTO et al, be present in the compound between .gs-.gg. The formula 
element A is stated to be an alkaline earth metal, which in column 2, lines 19-21, 
is to be one of the group of "calcium (Ca), strontium (Sr) and barium (Ba)" and 
can be present in quantities ranging from subscripts .01 - .05. The formula 
element M is stated to be a transition metal element, which in column 2, lines 22- 
26, is to be one of the group of "copper (Cu), titanium (Ti), iron (Fe), nickel (Ni), 
zinc (Zn), cobalt (Co), and manganese (Mn)". Here the choice of nickel as the 
transitional metal creates a compound which corresponds directly to that 
described as the second oxide of n-type semiconductor formulas in claim 12. All 
the subscript ranges and possible element selections hsted are contained within 
the limitations of claim 12. The R4 element is not required to be present in 
formula of claim 12 because subscript zero falls within the range designated for 
variable v of the instant apphcation. 
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At the time of invention, it would have been obvious to one of ordinary skill in the 
art to choose the p-type and n-type oxides disclosed in FUNAHASHI et al and 
YOSHIMOTO et al in the same thermoelectric device because both compositions 
allow for optimized features of the thermoelectric device. FUNAHASHI et al 
states in the abstract that the use of this oxide which is composed of "low-toxicity 
elements, excellent in heat resistance and chemical durability and high in 
thermoelectric conversion efficiency." In column 2, lines 40-54 of YOSHIMOTO 
et al, numerous benefits are outlined for low temperature operation, while the 
advantages of production at a low cost and easy controllability appeal to the 
entire thermoelectric industry. Therefore, it would be obvious to one of ordinary 
skill in the art to combine the thermoelectric materials disclosed in FUNAHASHI 
et al and YOSHIMOTO et al because both seek to produce efficient, quality 
operation. 

The combination of materials disclosed in FUNAHASHI et al and YOSHIMOTO 
et al fails to disclose the composition of a conductive paste or the use of the oxide 
powders in the paste. 

ALEXANDER, with the oxide disclosed in FUNAHASHI et al, create the paste 
described in claim 1, as seen in the above rejection of claim 1. It is obvious to use 

the oxide disclosed in FUNAHASHI et al, as the oxide required by ALEXANDER 
to make the conductive paste described because it fits the requirements including 
containing a lanthanide element, while optimizing many ideal features of the 
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thermoelectric device. FUNAHASHI et al states in the abstract that the use of 
this oxide which is composed of "low-toxicity elements, excellent in heat 
resistance and chemical durability and high in thermoelectric conversion 
efficiency." These are all highly desirable traits in a thermoelectric device. 
Therefore, the use of the material described in FUNAHASHI et al as the oxide in 
the conductive paste of ALEXANDER is obvious because it improves the 
functional conduction properties of the paste for a secure adhesion to the 
conductive substrate, an obvious goal of the thermoelectric industry. 
ALEXANDER also clearly suggests the use of specific Lanthanide elements to be 
present in the oxide and the oxide materials provided in FUNAHASHI et al 
provides Lanthanide-oxides. 

Regarding claims 13 and 14, FUNAHASHI et al teaches the composition of a 
complex oxide as disclosed in the instant application. FUNAHASHI et al states in 
column 2, lines 57-60, that the oxide disclosed can also be used to prepare a "p- 
type thermoelectric material" as in the first limitation of claims 13 and 14, where 
this oxide is said to be used as a p-type thermoelectric material. The complex 
oxide is shown in the abstract to have the formula Ca3-xRExCo40y, where the 
ranges of the variables are o<x <.5 and 8.5<y<io. Using these ranges, the 
subscript of the calcium molecule can occupy the range 2.5 - 3. RE represents the 
use of a rare earth molecule stated to be any of elements, "Sc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu", listed in column 2, lines 53-55. 
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The rare earth subscript can range from 0-.5. The oxygen molecule has the 
subscript ascribed by the y variable. All the subscript ranges and possible 
element selections listed are contained within the Umitations of claim 13, as the 
first formula for both the composition of the oxide in the p-type thermoelectric 
material and in the p-type conductive paste. The element is not required to be 
present to fulfill the limitations of claim 14 because the subscript zero falls within 
the range designated for variable d of the instant application. 

FUNAHASHI fails to teach an n-type thermoelectric material and the use of the 
oxide described above as part of a conductive paste. 

YOSHIMOTO et al teaches a thermoelectric material as in the instant application, 
which can be used as an n-type semiconductor as described in column 2, lines 48- 
52. The complex oxide is shown in the abstract to have the formula (Lui- 
xAx)2M04, and is further discussed in great detail in column 2, lines 5-26. The 
subscripts of each reference variable x which is stated to be in the range of 
0.0i<x<.05. The Ln stated to be a rare earth element, which in column 2, lines 
15-18, is to be one of the group of "j^rium (Y), lanthanum (La), dysprosium (Dy), 
5^erbium (Yb), and samarium (Sm)". The rare earth element can then as a 
subscript, per YOSHIMOTO et al, be present in the compound between .95-.99. 
The formula element A is stated to be an alkaline earth metal, which in column 2, 
lines 19-21, is to be one of the group of "calcium (Ca), strontium (Sr) and barium 
(Ba)" and can be present in quantities ranging from subscripts .01 - .05. The 
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formula element M is stated to be a transition metal element, which in column 2, 
lines 22-26, is to be one of the group of "copper (Cu), titanium (Ti), iron (Fe), 
nickel (Ni), zinc (Zn), cobalt (Co), and manganese (Mn)". Here the choice of 
nickel as the transitional metal creates a compound which corresponds directly to 
that described as the second oxide of n-type semiconductor formulas in claim 13, 
the second oxide of the n-type paste formulas in claim 13, the second oxide of the 
n-type thermoelectric formulas in claim 14 and the second oxide of the n-type 
paste formulas in claim 14. All the subscript ranges and possible element 
selections listed are contained within the hmitations of claim 14. The R4 element 
is not required to be present in formula of claim 14 because subscript zero falls 
within the range designated for variable v of the instant apphcation. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to choose the p-type and n-type oxides disclosed in FUNAHASHI et al and 
YOSHIMOTO et al in the same thermoelectric device because both compositions 
allow for optimized features of the thermoelectric device. FUNAHASHI et al 
states in the abstract that the use of this oxide which is composed of "low-toxicity 
elements, excellent in heat resistance and chemical durability and high in 
thermoelectric conversion efficiency." In column 2, lines 40-54 of YOSHIMOTO 
et al, numerous benefits are outlined for low temperature operation, while the 
advantages of production at a low cost and easy controllability appeal to the 
entire thermoelectric industry. Therefore, it would be obvious to one of ordinary 
skill in the art to combine the thermoelectric materials disclosed in FUNAHASHI 
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et al and YOSHIMOTO et al because both seek to produce efficient, quality 
operation. 

The combination of materials disclosed in FUNAHASHI et al and YOSHIMOTO 
et al fails to disclose the composition of a conductive paste or the use of the oxide 
powders in the two different paste formulations. 

ALEXANDER teaches a via fill paste for use in electronics. The via fill paste is 
stated, in column i, lines 27-30, "to provide an electrical bridge or connection 
between the conductive layers", as in the conductive paste of the instant claim. In 
the instant apphcation, the conductive layers are the n-type and p-type 
semiconductors to be connected via a conductive paste of each type, or in 
ALEXANDER the fill paste. The fill paste is said to be made of "gold, silver and 
palladium and a refractory oxide", where the oxide simply comprises one or more 
of a list of metals including the lanthanides. Column 3, hues 25-42, repeatedly 
prescribe the use of metal powders in the paste. ALEXANDER, with the oxide 
disclosed in FUNAHASHI et al, create the p-type paste with the limitations of 
claims 13 and 14. ALEXANDER, with the oxide disclosed in YOSHIMOTO et al, 
create the n-type paste with the hmitations of claims 13 and 14. 



It is obvious to use the oxides disclosed in FUNAHASHI et al and YOSHIMOTO 
et al, as the oxide required by ALEXANDER to make the conductive paste 
described because it fits the requirements including containing a lanthanide 
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element, while optimizing many ideal features of the thermoelectric device. 
FUNAHASHI et al states in the abstract that the use of this oxide which is 
composed of "low-toxicity elements, excellent in heat resistance and chemical 
durability and high in thermoelectric conversion efficiency." In column 2, lines 
40-54 of YOSHIMOTO et al, numerous benefits are outlined for low temperature 
operation, while the advantages of production at a low cost and easy 
controllability appeal to the entire thermoelectric industry. These are all highly 
desirable traits in a thermoelectric device. Therefore, the use of the materials 
described in FUNAHASHI et al and YOSHIMOTO et al as the oxide in the 
conductive paste of ALEXANDER is obvious because it improves the functional 
properties of the thermoelectric device, an obvious goal of the thermoelectric 
industry, while still fulfiUing the requirements of an oxide described in 
ALEXANDER. ALEXANDER also clearly suggests the use of specific Lanthanide 
elements to be present in the oxide and the oxide materials provided in 
FUNAHASHI et al and YOSHIMOTO et al provides Lanthanide-oxides. 

8. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
FUNAHASHI et al (US 6,376,763) and YOSHIMOTO et al (US 5,352,299) and 
ALEXANDER (US 5,422,190) as applied to claim 12 above, and further in view of BUIST 
(US 4,859,250). 

The previous rejections of claims 1 and 12 meet the limitations of these claims. 
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The combination of the materials disclosed in FUNAHASHI et al and 
YOSHIMOTO et al, connected with the paste disclosed in ALEXANDER, fails to 
disclose the location of the thermoelectric components in the thermoelectric 
device. 

Regarding claim 15, in conjunction with the previous rejections of claims 1 and 
12, BUIST teaches in figure 3A the location and connection of p-type and n-type 
semiconductors. The semiconductors are shown to be attached to a substrate, 
reference number 24, as described in the column 4 line 14- 45 description of the 
figure. The thermoelectric element includes the n-type conductor (reference 
number 64), p-type conductor (reference number 66) and connection between 
the two (reference number 82). Each element is shown connected in series. The 
unconnected end of the p-type semiconductor is electrically connected to the 
unconnected end of the n-type semiconductor using lead, reference number 80. 
This is method of connection is conventional to one of ordinary skill in this art. 
Therefore, the connection of an n-type and p-type semiconductor via an 
unconnected end would be obvious. 

Regarding claim 16, in conjunction with the previous rejections of claims 1, 12 
and 15, BUIST utilizes the configuration of thermoelectric elements, as in the 
rejection of claim 15, shown in figure 3A, and forms the elements into strips 
affixed to the flexible plastic substrate. In column 5, lines 5-8, BUIST teaches, 
"the thermoelectric elements are folded to combine all cold strings on a first 
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plane and all hot strips on a second plant opposing the first plane of cold strips". 
Shown in figure 4, the hot side is compiled on one end of the modulus, while the 
cold side s complied opposite. 

At the time of invention, one of ordinary skill in the art would find it obvious to 
organize the combination of the materials disclosed in FUNAHASHI et al, 
YOSHIMOTO et al and ALEXANDER in the manner of BUIST because the layout 
of similar temperature elements on opposing sides is obvious. It is intuitive to 
place the cold strip elements on one side of the thermoelectric modulus and the 
hot elements on the other because a thermoelectric device is usually used to 
generate power from a temperature gradient on two different sides of the device. 
The organization of the elements taught by FUNAHASHI et al, YOSHIMOTO et 
al and ALEXANDER in the pattern of BUIST is obvious as it allows the 
thermoelectric device to fiinction efficiently. 

9. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

FUNAHASHI et al (US 6,376,763) and YOSHIMOTO et al (US 5,352,299) and 
ALEXANDER (US 5,422,190) as applied to claim 13 above, and further in view of BUIST 
(US 4,859,250). 

The previous rejection of claim 13 meets the limitations of these claims. 
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The combination of the materials disclosed in FUNAHASHI et al and 
YOSHIMOTO et al, connected with the paste disclosed in ALEXANDER, fails to 
disclose the location of the thermoelectric components in the thermoelectric 
device. 

Regarding claim 17, in conjunction with the previous rejection of claims 13, 
BUIST teaches in figure 3A the location and connection of p-type and n-type 
semiconductors. The semiconductors are shown to be attached to a substrate, 
reference number 24, as described in the column 4 line 14- 45 description of the 
figure. The thermoelectric element includes the n-type conductor (reference 
number 64), p-type conductor (reference number 66) and connection between 
the two (reference number 82). Each element is shown connected in series. The 
unconnected end of the p-type semiconductor is electrically connected to the 
unconnected end of the n-type semiconductor using lead, reference number 80. 
This is method of connection is conventional to one of ordinary skill in this art. 
Therefore, the connection of an n-type and p-type semiconductor via an 
unconnected end would be obvious. 

Regarding claim 18, in conjunction with the previous rejections of claims 13 and 
17, BUIST utilizes the configuration of thermoelectric elements, as in the 
rejection of claim 15, shown in figure 3A, and forms the elements into strips 
affixed to the flexible plastic substrate. In column 5, lines 5-8, BUIST teaches, 
"the thermoelectric elements are folded to combine all cold strings on a first 
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plane and all hot strips on a second plant opposing the first plane of cold strips". 
Shown in figure 4, the hot side is compiled on one end of the modulus, while the 
cold side s complied opposite. 

At the time of invention, one of ordinary skill in the art would find it obvious to 
organize the combination of the materials disclosed in FUNAHASHI et al, 
YOSHIMOTO et al and ALEXANDER in the manner of BUIST because the layout 
of similar temperature elements on opposing sides is obvious. It is intuitive to 
place the cold strip elements on one side of the thermoelectric modulus and the 
hot elements on the other because a thermoelectric device is usually used to 
generate power from a temperature gradient on two different sides of the device. 
The organization of the elements taught by FUNAHASHI et al, YOSHIMOTO et 
al and ALEXANDER in the pattern of BUIST is obvious as it allows the 
thermoelectric device to fiinction efficiently. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KOURTNEY R. SALZMAN whose telephone number is 
(571)270-5117. The examiner can normally be reached on Monday to Friday 7AM to 
4PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on (571) 272-1330. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Apphcation Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Barbara L. Gilliam/ 
Supervisory Patent Examiner, Art 
Unit 4128 
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